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(54) PHOTOCURA^LE RESIN COMPOSITION FOR OPTICAL THREE-DIMENSIONAL SHAPING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition 
capable of shaping in a short time, having small curing shrinkage 
and capable of developing high toughness and dimensional 
accuracy by curing, by including a compound having oxetane ring, 
an epoxy-containing compound and a cationic photopolymerization 
initiator. 

SOLUTION: This phdtocurable resin composition comprises (A) a 
compound having an oxetane ring, e.g. a compound of formula I [Z 
is O or S; R1 is H, F; a 1-6C (perfluoro)alkyl, a 6-8C aryl, etc.; R2 
is H, a 1-6C alkyl, a 2-6C alkenyl, a 6-8C aryl, etc.; R2 is H, a 1- 
6C alkyl, a 2-6C alkenyl, a 6-8C aryl, etc.] or a compound of 
formula II [R3 is a 1-20C (branched)alkylene, a 1-20C (branched) 
poly(alkyleneoxy), etc.], (B) an epoxy-containing compound (e.g. 
having 1,000 to 20,000 number-average molecular weight in gel 
permeation chromatography) and (C) a cationic 
photopolymerization initiator, e.g. in a weight ratio of 30-97wt.%, 3- 
50wt.% and 0. 1 -1 0wti%, respectively. 
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©*ftM**x>K+Mbt,fcfl:a» : x*i/>tt*«ffn 
^©yx>s*yv-£oft«^4x^MbLWb 
{bUcfb£©WPtfe>*i£o ifrRfttortt. m« 

*#4 t MfoiKy7*i*c>4l,Ttt. Poly bd R 
-4 5 EP I («±. W^5ffl{b^ (ft) ) . R - 1 
5EPK R-45EPI <«±. ^tf-feftfiSl* 
(ft) ) . x#y- KPB36 0 0, PB4 7 0 0 (« 
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±. y-f-feJWfc*I|jt (**) ) t*DjSi&«©t>©j&igStf 

ft^iLTIi, If71/>F ESBS AT01 
4. AT0 15. ATOOO (fcU:. ?4*)Ut¥Xm 
(») ) ^©l&a D B «tA^£C4#r*&k©j!)>W 

[0 04 3 ] ±IB(2) ©x#^>a#lrJt£ft4 or 

w. (jtn) r^yu-h, tin/ j/ 

^p^-fei/tf^iMF, 4 -K-;i/XjJ<+i/S/^p«N 
*if>, 3, 4 -xjJf+5/j/^n^j/;l/y^A (y io 
*) 7^Jl/-h, ^07?h>IEtt3, 4-x#* 
J/J/^a'^+jMM^.fo (y^r) T £ 1/ U - F ^© 3M£ 

0 0 0«± 2 73«T0«B(C& 
[0044] ±IBC3) i©*l«St*^ffi2S*:rr afte 

* & x e * n a t K «/ >4©JKi6fc «fc 9 f#6ti£ x*+ 

*fb^wf*j*t/6tis. iHRaiurtt. m«. p 20 

o 1 y bd R-4 5 EPT (fiLh. a*Bttfb^ 
(ft) ) , R- 1 5 E PT, R-4 5 EPT (ULh, ^* 

Wbsfciat <#> ) mom&i&vx¥r&ctifivit 

i o o oa±!2^T©«H»:**4©r* 

* 

[R*\ R 13 > R*\ R 15 d 

e. Te. P. As. Sb. B i , 0. K Br. C 1 
*fc«N = NT&9. R 1 '. R 13 . R 14 fc<fct>'R ls tt|g| 30 
-*fctt||&*mNtiCftQ> a. b. cfcJcO'dtt-g- 
ft-e*lO~ 3 ©£$:?& oT. (a + b + c + d) ttW 
©MIMc^U*. Mtti ^ay>fb»««:CMX Bf J 

*{iB. P. As. Sb. Fe. Sn. Bi. Al. C 
a. In. Ti. Zn, Sc. V. Cr. Mn. Cott 
i'r*S„ Xttm«K CI. Br^©^py>jrF 

«3. n«M©Mmc<fc£. 3 

HttS (2 7) fcbUt*-"? A-f * >Oft#«4 LT 40 

3-Fx^A. fc*X (4-y^;l/7xx;b) a-Fx^ 
A. t*x (4-tert-^;l'7*i;P) s-Fx^a. 
fc** (PfJ/Jl^xi*) g-Fx-i/A. H/7*i* 

;UvUM*X$A, b* [ 4 - (^7x^1/7^ 

*) F. K* [4- (S? (4- 

(2-b FP+^x^A/) 7*xjU) ^tf;^) - 7 
*XM>] XJl^-fp, 77 ! -2, 4- 0>#P^>*i? 

[1. 2, 3, 4, 5, 6-7?) - (y*;H 50 



C9) »H¥ 10-168165 

16 

* [0045] £l±W^LfcxaJ**i/»^ft£»©i|J"e 
fe, dOfiKfl-iLrWKJffSJOIr^flcfiiUrB, Po 
ly bd R-45 EP I , R-15EPI. R-4 
5EPI, x#tj-FPB3 6 0 0. PB4700*«f 

*si»«2«^±%a*^-&r (B) 

[0046] *»H©«fliiHiS«|KteW4 ( B ) $#© 
aWfa^Ei, ii^3-5 0Ma%i$n, »*K«4 
-40Sft%i$n. JifcJCjffSK (i5~30M*% 

isns. ( b ) f&ft<D$im£i)m>hv$)Z>®£ic 
asa) #/m < * *) mxcmmzm uc o , 

(B) BS»©d*ra^jWfc*:r*5»^tt, w 
©ttfl&WIM:U ^fcfill^fcB^Sttiiijfc:**. 

(C) ***>^ateB8ttW 

(c) mr r (o fis^j 4«>i»5) », maox 

cite J:^r, we (A) . (B) 

[0047] #**>14ft»&0'4&8'J(Q u>w 

iur. tib-^s (27) r^sn^^wrs^ 



W]"[MX...]" (27) 

9)1) -<>vy] ( i + ) twens. 
[0 048] ±8B-«sc (27) tpicm zm-t ty 
(mx„».) oMWmtbxit, f-bvy 

V (BF 4 -) . ^lT7;^a^X7x-f- (p 
F,-) . -\+f7Jl/tn7>m- h (SbFr) . 

^■*-?7)i*a7)H2*- h (AsFr) . ^f-i'a 

PT>^*^-h (sbc i,-) fti-*W6ns 0 * 

^-x^A^i UT, B?IB-«$S (27) {C4Bt>T. [M 
X.».] ©f^bOfc-^ : 
(MX, (OH) O 

(CCT. M. Xfc<fcO'ntt-^ (2 7) fCMUcli 
©M0T&S. )r^3n*lt^^>. »Jfi3RK-f*> 
(Cl0 4 ). h ijyfrfzu $y*)iy *y&-<ty 
(CF 3 S0 3 -) . 7 )1*UZ)17 *> (FS 

o 3 -) . V)i<2->Z)i7t>MJ*>, h';xf-p^<> 
•fe?>x>i/7*>8^*>. hyx hp h;Ux>x;U7* 

[0 04 9] S6fC. *^^>tt*S^H*6»l(0 41/ 

hh. mz.&m ^BS5 0- 1 5 1 99 6-Sf&fg. 
5 0 -1 58 6 8 0^^ft4lciBiS©5?#^NPX^ 
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Ai*, ft BHB35 0- 1 5 1 9 9 7 «5 2 - 
3 0 8 9 ftM5 6-5542 O-Sf&fg, ft 

5 5- 1 2 5 1 0 ; 5#&«ftt*{Cia«©V I A»j^ 
§&tfx^A& ; ftB8BS5 0 - 1 58 6 9 8 #&$R£c £' 
{CfBlgCDV AKJWfl^fAtt ; SIB5 6-84 2 
8#&$IL mm 6 - 1 49402 ftHP35 
7- 1 9 2 42 9 #&^R& ffciBIB©** V X Jl<** y 

A* ; ft^BS4 9 - 1 704 0 £*(CiB«© 
"mmVTV-y A& ; *HftfFfg4 , 1 3 9, 65 5 

#WiNH»Kiai8©?t!tf'; y?A&&£'j&j*?$u> 0 $ 10 

[0 05 0] (C) Ji^iOTttffir*5**:J-:/flE# 

m&mmmm&ibTM, mz.\xw 1-695 

0, UVI -6 9 7 0i(b* [4- (S? (4- (2-b 

Fn*i/x^;U) y^xju) x;t,jj%xt] 

^y ■< F) , UVI - 6974 (b'X [4-i>7xx;l< 

I ^;W;l,^^A^f7;l'tn7>? ; t*- hi© 20 

. UV I - 6 99 0 (UV I 69 7 4©^*1f 
7Wn«7*n©«) (JBlfc, ax 
Ftt> . 7f**7"F?-SP- 15 1. SP- 1 7 0 
(bX [4- <S? (4- (2-b KP*^x?;U) 7* 
XJl,) yUl/sfO-tf] F> . SP- 1 

5 0 (SP - 1 7 0<D^*y-7)l*aftZ7 x-1 h) , 

s p - 1 7 1 axt, jmitrm m) ) , irgac 

ure 261 (t? s ^2. 4-i^P^>£^x>- 
W*) [ (1. 2. 3. 4. 5, 6-7?) - (1 - 
jifjlxf-b) "<>-fe'>] -gijci +)— -s*-»J-y;M-p 30 
y**7x-h (1-) ) <£LL ?;«-ff-|i) , 
C I - 2 4 8 1 . CI -2624, CI-2639, C 
1 -20 64 (Hit. B*mm (80 K CD-10 1 
0. CD-1011, CD - 1 0 1 2 (4 - (2-b F 

"JF9"7b*VXT % s***~Y) (ELL 
tt) > DTS-102, DTS-103, NAT-10 
3. NDS-1 03 ( (4-b FP+^t^JU) -%> 
J?)lZ)\s*~0&^*V-7)U*tlT>?*:*~~ F) , 

TPS- 102 ( h'jy x^jUx;u*-'5A^lty;i' 40 
t0*X7*-f F) , TPS - 1 0 3 ( F ■J7*^;l/X 
;b*x^A^*-»f:7;l#PT>3^*~F) > MDS- 
10 3 (4-^|-+i/7x^-i>7s^l/X;l/^ l 7 
A^*-9-7;M-P7>^*-h) , MP I - 1 03 
(4 -J h+^7*^;ba- F-'i'A^+if^^^PT 
, BB I - 1 0 1 (b* (4-tert-y 
W7i^^) 3- F-^Af- f-77JltO^U- 
h) . BB I - 1 0 2 (bX (4-tert-7>;Uy*x 

;W) 3- F-^A'v+ty-yju^-p^xy*- . BB 
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^f7^07>m-F) (ELh A£*Ht& 
(ft)), Degacure K126(bX[4~ 
(^yxxji^rt^xsj-) Fb* 

^f7WP^7i-f F) (r^lfttSf) tt£*©jS 

D B p«-cA^-c^sfe©*w?.n-s 0 tne.©^ u 

VI-6 9 70, UVI-6974. 7fAt7'h7- 
SP - 1 7 0. SP-17 1, CD - 1 0 1 2. MP I 

-io3^j!K««Bw. fcfcu cne^tc 

ffi5£SftSfc©rtt&l\, 
[005 1 ] ±BB©*^*>tt*S^P»&9Itt. 1 
8rC**t>tt2«EU:©fc©4«#£tottT (C) 

[005 2] *^©t»HiBfiR^«:*JW« (C) J&ft© 

Santera, auto. i~ios*%tsn. #f*b< 

ttO. 2~5**%, Mfcff4 0<tt0. 3~3«*% 

& 3 tt£ . ( C ) «#©swa£*w/jvc* SW&CC 
{J. ff6ti*WIt»^©3Wfb1WffiTU 

t>. t©£#fl£jWirtT?*S»£K:tt. 

*©jggg 

*^w©TOffl^(c». ^w©»s*»fci>ttt>« 
Hfcfc^r, ±ta©^ifig^ c (a) (o $ 

EW©J^*i&g^DT£W;*-B-*C±#r* 

s. 

[0 05 3] C©J:5<ttt«W&«6»iOTtt. *f. 
(A) JS#fc6t«C (B) «E»eW©*^*>S^ttW 

tvi> h>£©SlE4^r*SXbP^-;uyxxrJU 
jb^. x^u>tt^fifiifb^«. Wfct-f/Wtd 
ft. SS^^tx-f^fb^I. bx;Hb^ja£'4^f 

[0054] (B)fiS»«^©x#*Mb^»£ L-Ctt. 
WA«BI«Sx#*Mb^««l: 3. 4-x^*'>^f 
P-^+v-JU^^^-S* , 4' -X!j<4 t ^i'D^*^ 
>*;U^+i/U-F. 2- (3, 4-x#**>S/*P's 
+'>;l/-5, 5-xfd-3, 4 -xij«+j/) ^i'P-^ 
*-9">-^*-^t+-f->, b'X (3, 4-x#*i^> 
i?p^+^;l/y ^;U) ry-^-F> bx/l/^^a^^-fe 
>^-*1f-rF > 4-b^;bx4<*^>i'P^-9->. b 
^(3, 4-x;}<+^-6 -^^AJx^P^+^M^ 
;U) r^-F, 3, 4-X!i<+i/-6-^5 : -;U^^P 
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^<¥is)l-3' . 4'! -i#+^-6' -y^Jl/i^p 
^+?>#Jl/jK*5/U--h y*u>br* (3, 4-x 
tf+i/v^p-v^-y-;/) , isiy^u^y^VxyVxif- 
F» x^U>yi;3-;UC[)2/ (3, 4-x#4-> 
x-rJk x^U>fc*x (3, 
4-xj}<+^>^P^+1f>*;U^i/U- f.) , 

h7^>S/;frr;l/3-;l' > 7^h>^t43, 4 

tMbf'h^t Fn^>j;;i/7-H'3-;K i^PM 1 * io 
-Y F, tx^iy-wyyij^n-f 

5Wx- f-*, ?m Hz v * J -)l A D J? 9 V i/V>)Vs. 
-f-fr. *^ttTX7iy-;UAi>y'J^^x-r 
;l\ ^fb^^xy-;i/F^yu^y;l/X-r;U, ^ 
SRffc w^i^ -)i sv if y j/j^x -7->i, 
ytfvvZffiffi, l, 4-t/£>^-;l/^yyi^;i, 
x-f;k i, e-M^S^-jpyyys/j^x- 20 

yy-fey>h y yyj/j?;ux-?\ru. h;^p 
-;U7pr{>F y^yj/^i-f-;^ #yx?u>y 
y a -ji/ «; y y - f\>k ^ y ?'p e u > y y n 

a f u> y y 3 y y -fe y £<Dttim&ttT* 

WRt6 C tic <fc 0 y x-f\fl/sj< y *-;t,© 

#y y y s/y*x-y;i« : KtmsMOOMmo^if 

Visit* x*7-)im ; liKlsaflRr^a-jKCKey y y 
^H-^g^jy-jK *WV*-;k y?;U7 30 
xy-;bg/cttCft6K7;l'*U>;j-*-y--f F£ftflHb 
£ # y x- f }i7)i^ - jud* s 9 y ^y;i/x 
-7->m ; (WftlUftMpyuj/^x^^jMiB ; x#* 

f-Ty^n*^^. x^+Mbrvx^i^^fs 

[0 05 5] iUPWKffl«,JSC4*tT*S«l©*?*> 

>. 2. 3 -isji?)lf-[-7t: FP75>&£©:t*7 
7>i®; hy*+-y->. l, 3-y**v5>. 1, 40 
3, 6- h V**Vyi>#n*9 2>ii£®mtRT-k2 

£©atft7* h>m-, x.*i>ys\)v? 4 f. 1. 2-y 

atu>^;i/7-< F. ^xf?aptK'j>ifj;i*£D? 
-/^>!S;3, 3 -v^^U^x^&t'c^x^ 
IS; i^l/yy^-^tfijH-^ f-yx^L, 
>yyr3-;U^b*x;l,x-f-;P > h y y ?b-*^b;< 
> h y bfx;l/x-f- jHS4CDt^x;Ux-^;l.® ; xtf* 
Mt^gj 4 9 * h > £ ©5tC(c J: -0 T f# 6 ft 3 * f a * 
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>. ^U7^^x>^i©x^u>t4^fnfb^S; 
C 4a 6 ©#f b£#j©i§z]|ft i5ci*W4Ci^T*5. 
[0 05 6] J^OttnflU&KfCtt. fflli&J$&©ft 

-^*dwr*c4#r**. ttfflsti** y*-;i/ 

». l^WKlMi, »SL<«3-6<@©*^S 

[005 7 ] *>*»<5!j«y^-jU4 0Ttt. mtf, F'J 
y?n-;^p/\->, yy-fey>, ^^x'J^^h- 

ffi«±©*ms*dW"rafk^«i*. x? u>^+^> f 

(EO) . ^PfU^tfVF (PO) , -?3-i>y** 
^ F. f HbFP77>% £©WKx - TMl^m-C 

^ya^i' h>r^ttrsc4(cj:f)ffe»nsjj<y*7 - 
^yxxf^r^ttT4C4tc<fcoif6n-5#yx^7- 

;U^y^-;U^^tf^Ci^"C*S 0 *ftW(Ctt v eo 
^tth , J^?P-J^PA , >, PO^tth yy^P-JU 
7"PA>, f h7bKP7 7>^ttF'^?P-^P 
Ayp^i'h^hMfP-^P/O, E 

o*ttyy*«i>. PO^ttyy*y>. f h7tHp 

>. EOfft'Oiti'jX y PO^yin 
yxyh-;U, f h7tFP77>^>irx'niJ 
h-;k *7'P7?l->^>$x^'J h-;^ E 

* F>^ttv;peF-;k EOfttx^P-x, po^ 
ttXi/P-X, EO^ftXi'P-^ EOSttdr^F- 

a->, ^yp^* F>^14F>;y ?o-^p;<>, p 
o^ttyy-fey^, *yp-7^ F>^fty y-fey>, p 

ns4>©-c«^c^ 0 

[ 0 0 5 8 ] ffifflrt s# y ^-;u©rtf^ B D 0 4 brii, 
o, t>-^xGP-iooo. -y->xs>^^sp- 

75 0. 1f>-^XGP-2 5 0, -y->x^>7XGP 
-400. f->x^i7XGP-6 0 0 (JW±. =SMbS 
(t*)).TMP-3 Glycol. PNT-4 G 
lycol. EDA-P-4, EDA-P-8 («±. 
B#?Mb8!J (m ) . G-3 0 0. G-4 0 0. G-7 
00. T-40 0. EDP-450. SP-600. S 
C-800 («±, Mmfbim (ft) ) . TONE 0 3 
0 1. TONE 03 0 5. TONE 0 3 1 0 (feLL. a 
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3 0 5, 7'^-fe;U3 0 8 (fiLL ^-feJMt^III 

(ft) ) ^i<D^ n D D «TA*-rsci^rt^t©^p 
[0059] ^^©miia^a*, nhtxzmtm 
m$Mt&m& s x * u >i4^?n* y -7 ~£{#fflf 
>14^ffife^ (c=o £#Wt?nrs{t:£^r& 

[0060] i #-7-4hc i <b©x u ym-mm&m 

3F, (^f) T^'IO^WWJX 7-7?y- 
3, 7-^^^;^^^^ (y£) 7*yu-h -fy 
^h+i/y^^ U£) T^y^UTS F, 

$)7>?\)\ / ~y s 2-i?;Kt->JK^f)7^'J 20 

-k t -*9*)\> (*#) 7i";;P75 F> S?T-fe h 
> (y£) 7d"J;l/73 F> V>J?)l>7% yx^iU (y. 

UU-K 5')'JjKjIJ) 7*yu-F, i»*a^ 
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*<-**) T*!/U-*K N. N-^y^;U (y£) 7 
^y;U7 5 Ff-h 7^na? xxji, (y£) 7^yu- 
F. 2-rh5i'Od7i^+>'x5 1 ;l' (^^) 7i"J 
U-h r F5t Foy;Uyy;l/ (y £) 7i"J u- 
h f^^Wj^ (y£) 7i"J U-K 2- 
f f-7^n*7sy+->i^ (y#) 7*yu-h 

2- h y i>na7sy^xf;p (y#) 7i";u- 

k \- V 7X2*7 x.-)\> (jt$) 79 VU- 2-Y 

y ^o*7*y+^x^ju 79')l/~V> 2- 
b FD+i/x^jU (y*) 7i7y U- h 
S/^atMU (y#) 7i"Jb-F, t^ji^o^** 

A. N-t'x;Ufay F>, 7*y + S/X5 i Jl' (y^f) 
7^yu-F, t/h+i'X^MU (y#) 7# U U-F. 
•^>^i'007ix;l/ (y£) 7i"JU-F, ^>£:/ 

Dt^x^ (y*) 7*yu-k #yx?u>^y 

3- ;t^y (y£)7*yu-k 4<y7'nb'u>i/y 
zx-^j (jt$) r^UU-k jJOUxjU (y£) 7 

*yu-h yx^u>y^y3-ju (ya») 

74"JU-F. to^CTFiaHSW (2 8) - (3 0) T? 

[0 06 1] 
Ht2 7j 



CHp=C— C-0(R 17 0) 
R 16 0 



( 28 ) 



Ht2 8] 



CH _ C _ C (0 _ R 1 9_ c) f q_ ch . 



3 



(29) 



Hfc2 9j 



CH, 



R 16 

l — ia 



CHj=C— C (0— Rl 9 — C) i — 0— CHj 



II 



8 



„R1« 



q^I 0 C— R 

R 16 



> 6 



( 30 ) 



(HBW (2 8) ~ (3 0) (CfctvC. R 16 tt*JptHT- 
*fctty*;HS**U R"l«a5JSfflR2~6» 
0<«2~4©7)M i ju>S>&^U R"!***!!?-* 
/dig^M^t 1 ~ 1 2 , $f $ b< B 1 ~9 ©7;l/*;l< 



50 



8©»C*»). fttl-8. »*U<»1~4©8«[ 

-c&s. ) 
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WnKIBJ£3ft5fc©rttft(,». 

[006 2] ctxhomm^y^-o^mshtbx 

tt, W%.\*7V-i> 10 1, M- 1 0 2. M- 

111, M- 1 1 3, M- 1 1 7. M- 1 5 2, TO- 
12 10 (JBLL KSE^fiS (ft) ) . #7? 9 FTC - 

1 1 OS. R-564, R-128H (J£LL S*ffc* 
(ft) ) . b'*a-H 1 9 2, tf*a-h2 2 0. b** 

a-f>23 1 lHP,b*a-h200 0, b*a-h 

2 100, W3-h2150, b'Xn-hSF, b'X 
a- M 7 F (fill:, (ft) ) &£© 
Sfi&* > CA*i»J'tB& & ©*$Stf $ c i #r * So 

[0063] 1#?-4UC2 <B«±©x * i, >£Mf 

&t*i?r s^-tw^ wu*x*u 

>yya-;Ui? (y^) 7*yu-h >?i/^a^>r 
(y so 7*y u- h, h 

^7i"JU-K 7-h7i^U>yj3-;l/>> (y$r) 

;P) <fvj/7*u-h!$? (y*) 7*yi/-K 

(2 -b Kn+i/x^jU) y j/TJi b- h h y (y 
*) 7*yu-K h>£flh yx (2-b 

Kn*£/x^;U) -YV-S/7XU-h by (y*) 7^y 

i/-h h yy^p-ji/t/n^ohy (y*) 7*y u 
-K EOSttF- yy^a-ju^a/Oh y (y$o r 
*yu-K POSE14hyy^a-;i/^a^>hy (y 
*)7*yu-K h y^afi/>y'j3-;i-y (y 
*)7*yt/-K **^>^ju^i;3-*j? (y*) 
7*yi/- K e^7*y-;UA^^yj/y;l/X-^;l/ 
©W;£ffi (y*) TWfrMttsm. l, 4-:/*>y 
*-;i<j> (y*) 7*»;u-h i, 6— ^+-y->^t 
(y*) 7*!li/-h ^>*xyxy h-jn* 
•J (y*) 7*«;u-k ^>$i^yF-;^F5 

(y*) 7*yu-h *';ixf;^ (y$o 7*y 
l/-h 4«yx^u>yya-;u*? (y#) r^yu- 
K s^>*xyxy h-;^*-? (y*) 7i";u- 
h 5x>*xyxy Y-)V<yz (y*) 7*yu- 
k ^>$hmij | — ju-y h ^ (y*) 7^yu- 

(y$0 7^y l/~k *^P5i» hWEttSX>»x 

yxy (y^> r^y u-k s?hyy? 

o-^a/Ofh? (y*) 7d"j u-k EO^tt 
W7x^-*At> (y*) 7^y u-k po^ttb 
xvx.s~*h9 (y*) 7*y u-k Eo^tt*^ 
w?x/-*Ay (y#) 7^y u-k po^ffek 

xS-jlAV (y #) 74"; U- h EO^te 
Ujr) 7fy U-K 7*y-/t, 
45? i»>J«y yyj/JfjPx— f-;U© (y£) 7i"ju 
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[0 064] Ctlh<D£-gm£*S'?-5l5, h'jy^ 
o-^o/OFy (yjr) 7jry u-h, EO^ttF 

yy^a-;U7-o/s> h y (y*)7*yu-k po 
^14 h yy*n-;u:/aK>|. y (y^)7^yu- 
h. "O^xyxy h-^hy (y^) r^yu-h, 

^fx'My h-;i^*-y- (y$) 7i"; u- h, v 

^/fxyx'j Y-hT-v? (yjr) r^y h, * 
io 7*o-7^ h>^ttv > ^>^i'j^ y h-;i/-x+-y (y 

y h-;^>^r (y^) r5 /ij U _- h y h yy^a- 
;^nn->rl-7 (y^) 7f y U- \>1fiW$b\,*ifi y 
Cti6W^fclE3eStiSfe©rttficl». 

[0 06 5] cnecD^w^tt^y v-©mMa D D i 

«. «A«S A 1 0 0 2 (fiLh, Hg^b^ (ft) ) , b* 
*3-hl95, bX3-H2 3 0, b^3-F26 
0, bxa-h215. b'*3-H310, bXa- h 
214HP, b*^a-h2 95, bXn-F300, b 
20 X3-H3 60, bX3-h40 
0, bX3-F 70 0. b^3-h5 40, b^a-h 
3000, b*n-h3700 (W±, ^cIRSBKfc^I 
SI (ft) ) , 7KR-5 2 6, HDD A, NPG 

DA, TPGDA, MANDA, R-551, R-71 
2. R-604, R-68 4, PET-30. GPO- 
303. TMPTA. THE-3 30. D P HA. DP 
HA-2H. DPHA-2C. DPHA-2I. D-3 
10, D-33 0. DPCA-20. DPCA-30. 
DPCA-60. DPCA-120, DN-007 5, 
30 DN-24 75, T- 1 4 20, T-20 2 0. T~2 
040. TPA-3 20, TPA-3 30, RP-10 
40. RP-2040, R-011, R-300, R- 
2 05 («±, B*fb|£(ft) ) , Tnx,^M-2 
10, M-220, M-233, M-240. M-2 1 
5, M-3 0 5, M-30 9, M-310, M- 3 1 
5, M-3 25, M-40 0, M-6 20 0. M-64 
0 0 (fiLh, M&£f& (ft) ) , YTt? y U— h B 
P-4EA, BP-4PA, BP-2EA, BP-2P 
A, DCP-A («±. ^ttttflgfb^lS (ft) ) . 
40 - a -70yf^7BPE-4, TE I CA. BR-4 
2M. GX-8 34 5 («±. m-XimM (ft) ) . 
ASF-400 («±, ffBlifb^(ft) ) . y^+i/ 
SP-1506, SP-1507, SP-1509. V 
R-7 7. SP-4 0 10, SP-406 0 (W± v BS 
ffli^^H 1 (ft) ) , NKxX^A-BPE-4 (£( 
±> ffWfb^XH (ft) ) ^i-©Sp n 0 ^rA^©fe© 

J0 06 6] *>*>4^frffi*yv-iortt. _biatc^ 
^sn/ch>; (y$o 7^yu-h{b^, f (y 
so ao Ti")i<-hit&®, ^<yz (y^) r^yu-h 
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<ttm ^-f r^'j u-vit&mmtL 
>j (y£) 7*uu-h ^>^iyxn-^+ 

•9" (y£) 7i"J U- h >^>£xyy y h-;U^> 

(yy) 7*UU~h*«BCc*«U>#, 
[0 06 7 ] x*u>(^^*yv-*«iwwHNc 

7J?*JH43efi^Htt»!I». #ft£©x*j|,¥Hft£S 

txfb >f£Ffifn* y v-©5 #;l'S£JKi£*SM& 
3ttSft£«rC*0. aft©5J?#;UH*S£H!*&S!!* 

[0 06 8 ] ^^^Kl^ltefflioti^ ffl?ft© 

W!7-feh7*y> > 7th7i/><>y^^-;K 
T>h7+y>. i- (4-jv7n\Z)i7x~)i)- 20 
2-b h"p*^-2 -y*;l<yarc>- l 

4, 4' -J/T5-"<> , /7*>'> 1 1. l-'^K 
J/f t+^^V'-f >; 3, 3' -yy^JU-4-y h 

9 s -;!/- l - [4- 7^*] -2-*;u 

7* yy-7"o^>-;2-*> v 2 — "OJ/Jl'- 2 -i/ 
y^;i/75y-i- (:4-*;i'7*y y?*x;i<) -y 
*>-l-*>. h y 7x^;l/7S>, 2. 4. 6-h 
yy*;l^>yy;l<S^7*x;t,#xy Vs-i^A F , 30 
by (2, 6-5>y H+5>"C>»/<f*) -2. 4, 4- 
h y -y ^;i^>^;uy*yy ^ F, <>y 

;i^y?-;u;ry-;u, l - 1 Fa+^i^i'a^+^u? 
i^^i-x 2-b Fo+^-2-y^;i/- 1 -7* 
-;l/^D^->- 1 7Jb*uy> > y;M-u> v 
•^^Xr^U^b F, ^>VA >x$-)lx— ^>7 
>f >7*nb;l>X-f -ik <>V"7i^>, 5b7-^h 
>. 3-y?;i/7-fe F|7xy>. 3, 3' , 4, 4' - 
f 1-5 (t - fWtr-tifi/tJtotf-Jl) O'/^ 
y> (BTTB) , *J«fcO*BTTBi*-y->f->, 3^* 40 
*-y>f>. i'V'JX ^ h^vy>^-©ffe©feSifJ^ 

D^ + ->;I/7xr.;Wir 2, 4, 6 - h *) J 
>y-Y;l'^7x^;U*y7-<>^+-y--i'F, 
)V-2-*J>J*)\s7X y- l - (4-t;i'7 + l J/7x 
x;U) l -j*>fc£j&Wc#*w>*i. eft 

[0 06 9 ] *^^>ft^tt*S^«7i>*;ua^ttW 
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f&fttLXlt. h yxyy-;ur$>, y?;U*/x*y 
-;L-7 5>, hyx^;U7 5>> yx9Ml>7 5>&£© 

*-y->h>, vyowmfo. 7>f-7+y 

> v 7> F 5 *y >©»*#. 7>h^-fe>> 7>h5 

x y > , « > y y > y v ^ o b )i> x - f- ; u & <t •*> h it h 
mam ; bx^x-f-^S, bx;uy;P7 ^ F8L b 

[ o o 7 o ] *m<D®mmwtcK. mm 

ttfflj#£*r<*ftri,>-c <b<fct>. **5Wliir«, 

2S#m^(B)fc£tf*©te©x#+Mb^£W© 
x#*s/«mi ^y7s f, #y7$ F-r s f. tfy? 
uyx ^yy^r^x> > tfy^aay'ux ij<yx- 
jpyiyf;!/^ y^u>-y^^x>-y^u> 

HI. ^ua-yi^ 7^i^'jrf7-, ->y=i"> 
y d-v-. y -f fjm- y ^v-^i'©^ y 
=fv-, y*y^r^>, 2. 6-J?- 

m.sm, %mmm. *im> mm&m. mm 
©urn f*>#>^»;>m sm*i**^f 

SCi35i-Ct5„ *^©^J!lffl^f}(Ctt. 3»t« 

Ajfiffc^Bf. £Sttffi88vy*^A^bim ^b7 
;l/ 5 x^ a, BMtajR»fb^»*»6ft * ^ 4 £" 
w«W»J?iJi or (i^* y y ^ u >^i« 
^ mfiSS^yy^^yu-Fmift^-. #yx?u 

H^^ii 1 ^ t'^tf * fee n 6 ©ftm^Kffl 

7f »;*j/9>3Rjs:if©^5>* ^yy 

jg§iffigl©iggl 

#»W©ttflf«fiH!ltt. ±12 (A) (C) fi!c^, 

fcct^SfciSDrse^sns*©*^, §sm»n^J 
^-(c^-r s c <b j: o r m»f i> c t#vis s. 
[0071] « 6ti^ttHiiuattia. 3te^wfi#ji^ffl 

HlfflfS^J^ 2 5 "CKtJt^r 50-1 0 00 0 c P©ttS 
*^-r4C4*i*?*L<. iOW*L-<«l 00~5 0 
0 0cPt*5. 

£Ub©«t 5K0r#6ti4*ISi|8©tfIlfifiS1)IB. ^ 
l«tt(*Jt»ffi{C*»W**BB{btt©»K*8WilK4 0T» 
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[0 07 2] mmmicftzmmmicmiRmmm 

®t <fc ») &*VX ^^^^^^(C^r S &©£fl? 

[o o 7 3 ] &*s v ^rt«:itx^§nrt^^i!iffl^ 

«tfcWS*©$JBUffi (mtf^m#©;t3M) (i> 

to o 7 4 ] mzoft^miLftfeBmcte^-ciz, m 
[oo75] w$&<o%^£#mm&mmrj:-wz 

WiTZt, iWg&^fateis^xm&m&ic^ytv 

mwmzmbxzmm ( i > s 0 
■e, c©»» < i > t^MLxmrn^-^mmmcm 
msm^m-n c & k <t o . @^oiEf bwns 
( i ) comitmm ( i > ±tc 

^jiifflfi5c^*ffi^Lr-e©»ji (2) *#«u c©» 
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mLx-&Micmm?z><}:*>%ib^wmmm (2) * 
?bx. mttz&mmicffcoxmw 

(DWitmmm ( n - (n) tfi-m)tcmmshx*& 
[0076] c®£5icbxnztiz$.m}vw%<m 

io ^jiL/Ttt. -rvyntvuTrt'n-;^ x^-jur^a 

h >&£*©* h >mm®m, iwx^&ar© 

[007 7] iftifUClBLT. 3Wflftt©jyt?&&#B 

mum&rzmtctti. mmmmmttcKm 
< , &tmmi<Dmmmz c <t ©*£*&{£; 

©*Mt»S#£MMfcSttse&#'c*a© , r. WIS® 
[0078] c ©J: ^ (c 0 r»6n*fift««»tt. «| 

s^ttfcfiin^ ii«g?i^©/cis6©si:^ D a B ^ ««f <b lx m 
[ o o 7 9 j s 6k. ±mm<Dmm&&& mm 

*f*U». *>*»5^-Fa-htti^r«. T?V)l® 
II. xsj«+^ttMI. ^ya->«fj|jQr^*.6a*W«3 
-htt. Ka- h*^T€>Ci*ir 

cn^o^-Fa-htttt, im&%kx£tctt2n 

[0080] 

40 [ftKM] «T. *^^©ISife0!l*giBjT-5A5. *^h^ 
ttCti6H*WK:|R3e3ti*fe©-Ctt<ti,». 

<^Sfe0d i >n i icm-rffismnicM 0 -c , ( a ) 

JfJl) <>-e>*9 0Sfi». (B) « 

PB36 00£9fi*g|5, (C ) fi^i LTUV I - 6 
9 7 4 Km Wg«±a!©ifc 

50 <*»«2^5>*lK^tie^*KErK:«e^T. (A) 
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[oo8i] <mw\ i ~4 >m i icm&smicm 

mm i mmitbxmwmmmmjm tttrnm® 
mm) mtc mmmmwxozim'm^ 

tfflW 2 : (A)j&frottfr 9 tc 3 , 4 - a 
JtlW3 : (B)j£#£^$&(,>„ 

&m±mtLZ2. 6-^t-^^;u-4-y?;U7x 
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* y-;U3 g£{±jAA,ft:. t KD+^x^^T^ 'J 

U- H 7 3 0 g*. SK£2 0 °mTtCfflWOti:tft> 
BMbtt. mm®. 3 hK 1 0 - 2 0 °CV 1 B$Pifl8«£ 
ffifsSUd^ 3 -y^JU- 1, 5 — ;>*>S?*-,>l«t 

rp- 1 0 1 0 J ((ft) *7 UK) 74 5 
8g*. SK4 0-5 0-CtCfij!%e:*i68SftILfc. 
T\ 5 0 - 6 0 °Cr 5 H^B^Sfe^ Lfc«. £f££** 
73ti\ »Wl»T-«**I1 6 8 0©'5Uif>7d";u 

io -Ku - 1] zntc 

[0082] mmmm^momm 
uftmzmtcmmmc . v u * >r * u- h [ u 

-l]*3Bfi«», 5l6*WWiLr h 'JJ/?Pf* 
>y-f;l^*t/>^7*!JU.- h£ 1 8MS8B, <fv 

u u- f- 2 3 «agp. 7 * a Y 
^h>7«sgp*5 o^eo*cr!W» 

[0083] 

20 mi] 



* 
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I tt « m 
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2 


3 


4 
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3 


4 


5 


1 , 4- tT* [ ( 3-X^ JJ,-3-#** * X 


90 


75 


70 


63 


58 


99 




75 






(B)/££ 

x;K* S/£1£# U 7 £ 5>-x > 
{X#'J- KPB3600) 


9 


24 


9 


21 


18 




24 








(CJJEfcfr 

UVI-6974 


1 


X 
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1 
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20 








75 


24 


49 
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21 
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14 




-h 








14 


14 








14 
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0lr#>T5Vl h (0-1) 
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h u <? □ >S/M * u >^7 
£ y u— k 




















18 


^fv#/ux;i,7^y u-h 
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[0 084] <®mmm<mffi>mm i 
mm i - 5 ic j: *) mBftitftm<m®mmfm<D&« 



50 



C«tttfc©«ffctt) *Mt?S©§Mfctttt. #©J!*«K:*f 



31 

mztocmimm? ■oii±<D j rym*mmrz> cue 

(1 ) UMftoim-. rwT-^m^K rtv^k 
mimmm^ma-r s c t ic o . 2 0 0 ^ 

><7«S{fc$Sg (7^^7-f (ft) U: UBO 

311-0 os) mmmmcomwitmnm 
m®Lx, mmnn *j**mi>it. mmotm 10 

SfSttl 0 OmJ/cm J *fc«5 0 0mJ/cm' 
il/fc. fNH3tifcWH»li7^;l/A*. Sg2 3°C. 

fflMSis 5 0 ^©tijgtis^rttc 1 iswgr s c t <t 

( 2 ) * > **a»e : 2 3 U *B*fSg 5 0 %©ti 

mm/mi; n. *WniHift2 5 mmClfrr 
Ut. 8B5e«giSR»3 Wilts (AitUfBJr 
(*)». AUTOGRAPH AGS-IKND)"C 
ffo/c 0 20 

[0085] tmty ■< b&omm mimommt. 
i«u*6#it6nsjs*K:«fc*«tiK< star «>©t? 

a )ij*<D®mmmtt. mummy a *a©«w«i 

( 1 ) ««ut©f^ 

ZCticJ:*). /f##2OO/m©&fcfl&*0SfcU * 

r. mmmcmmicmmizmftt (mw*5 oom 30 

J /cm 1 ) b-C. g£KWbL&l>5fcfcJIW*t|yl: 

fctttf. ^c^)i*M*fL/c®i«S*tffliJ©ffl^6 
©&i«tj$3* (Wi50 0mJ/cm') OT. K 

[0086] mssnfcwbwii^ a )i&zu&2 3 

•C. *B*fS£5 0 %©eS1IS^F«3(C 2 4 gnNM** & 

(2) «WH*otill3e 40 
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©S23U ffltti3g5 0%©tIMtIM*J-C> 3I5B3 
I5 0mm/min. «MMERt2 5 mmO^til 

( 1 ) £#j&K!»©fij& : mmm 1 - 5 *$ xmum 1 

(ttA£V V v F * y i-*-SC S - 1 0 0 0 H 
D> 7~- (ft) H) tcfcO. Tffi©i§^£fl«o 
BancjEBH-CwSnte. HS©£f«&tt!&*ji0 

ftOfi2*4 4. 5mmTtt»)©fiS 
#8 8. 8mmT*-S„ *©tt©a*^ffittHw©ilO 

[008 7 ] mmtitc3Ltww.m*. um2 3 -c, w 
nu&5 o %<Dteumm.m 2 4 i$Ras«rs c t k 

( i ) SnEfCfctf* U-1f-ft®K : 1 0 mW 

(ii) j£2ilg : £«fil&»Cfcl>T«Mfc&3a*0. 
1 5 mm £ & S jtlE^Mcilg 

(iii) £fi£f*K{tiillgjf©19» : 0 . 1 mm 

(iv) SBllifc: 4450 

( 2 ) ±mm.mmmmm>m% •. nhntcnmiLW 
j&KWcfc^r. 01 ©a, b. c©-en^n©fii[g(c 

fctt&fcf8t^©f9B©eA. B. C*. 0. 0 1m 
( I ) . < n) K «fc 0 #iht£tW;A £ B©M. ^ftc £ 

b <om> h mmmo-tmn&mm v it. 

[008 8] 

AB©^ffi^= (A-B) (I) 
CB©^fffiM= (C-B) (II) 

( 3 ) mmmomfe 

[0 08 9] 
[*2] 
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(18) 
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£&0J 
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2 


3 


4 


5 


i 


2 


3 


4 


5 


[WMoWbtt] 

(kg/mm 1 ! 


saw* 

(mJ/cm J ) 
100 


112 


115 


134 


113 


106 


17 


25 


134 


60 


104 


500 


115 


119 


137 


116 


107 


42 


63 


137 


132 


104 






17 


18 


17 


19 


! 18 


5 


13 


7 


6 
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-0,10 


-0.09 


-0.09 


-0.10 


-0.09 




-0.09 


-0.15 


-0.07 


-0.32 




0.07 


0.08 


0.08 


0.09 


0.08 




0.11 


0.24 


0.10 


0.65 




8.1 


8.5 


9.0 


8.5 


8.5 
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8.5 


22 


7.2 



». 10 0, 5OOmJ/cm 2 f6in0M*tfi-C^bb 

10 0k B/mm'Jaii^Wfifta^ffljfeK: 
^ft*^W«l«ttta56i»6tifc. efiKfcfU (B) 

rue. «Mtttrttt> < Mm&ttimmit 

Jt$«3-CB7%£ (B) tSfr&mb 



20 i omtmm&m&irzoicEr&tffltsi i o «M£j 

fcJ£«W 2 . 4 Ttt«»{C 2 0 B$R8«±g 1/ fc. 
• ^fiSfltaM-ctt. HiS&fll 1 ~ 5 . ifc«W2. 4-Ctt 

[0090] 

30 [$H<z>*ft£] *H^©^W5:ftig0ffl*i!fktti})ll 
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